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(54)  Electric  motor  assembly 

(57)  Two  housing  members  and  the  stator  arc  pre- 
cision  machined  on  diameters  and  assembled  such  that 
the  machined  diameters  coact  to  locate  the  members 

which  then  serve  as  a  reference  location  for  the  subse- 
quently  assembled  parts.  The  present  invention  reduc- 
es  the  number  of  critical  machined  features  compared 
to  a  piloted  assembly. 
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Description 

In  devices  such  as  compressors  it  is  common  to 
have  the  motor,  as  well  as  the  pump  structure,  in  a  semi- 
hermetic  casing  or  housing  with  the  motor  supported  by 
straddled  bearings.  The  motor  structure  must  be  accu- 
rately  located  with  respect  to  the  pump  structure  for 
proper  operation  and  to  avoid  undue  stress  and  wear. 
Conventional  assemblies  of  this  type  use,  for  example, 
locating  features  such  as  dowel  pins  to  make  the  critical 
alignment  of  the  housing  components.  This  adds  critical 
features  to  the  machining  and  inspection  process.  It  also 
increases  capital  costs  for  machining  and  inspection. 

The  motor  housing  is  provided  with  a  machined  di- 
ameter  which  serves  as  a  basic  reference  location.  The 
stator  is  provided  with  a  machined  diameter  and  is 
pressed  into  the  machined  diameter  of  the  motor  hous- 
ing.  A  subassembly  is  made  up  of  the  shaft,  the  rotor 
and  the  cone  assemblies  of  the  two  housings.  The  cups 
of  the  two  bearings  are  respectively  located  in  bores  in 
the  motor  and  rotor  bearings.  The  subassembly  is  then 
inserted  into  the  motor  housing  with  the  rotor  being  lo- 
cated  within  the  bore  in  the  stator  while  the  cone  of  the 
motor  housing  bearing  is  positioned  in  the  cup  located 
in  the  bore  in  the  motor  housing.  The  resulting  assembly 
which  is  made  up  of  the  subassembly  and  motor  hous- 
ing  is  assembled  to  the  rotor  housing  by  inserting  the 
inner  cone  and  rollers  of  the  rotor  housing  bearing  into 
the  outer  cup  located  in  the  bore  in  the  motor  housing 
as  the  overhung  portion  of  the  stator  is  inserted  into  the 
machined  diameter  of  the  rotor  housing.  In  this  manner, 
a  single  machined  diameter  on  the  stator  accomplishes 
the  alignment  of  the  bearings  in  the  two  housings 
through  the  coaction  of  the  machined  diameters  on  the 
motor  housing  and  stator.  This  method  of  assembly 
eliminates  two  dowel  pins  and  their  associated  precision 
machined  holes. 

It  is  an  object  of  this  invention  to  reduce  the  number 
of  critical  machined  features  in  a  piloted  assembly. 

It  is  a  further  object  of  this  invention  to  achieve  align- 
ment  using  features  on  the  motor  itself  to  effect  align- 
ment  of  the  housings.  These  objects,  and  others  as  will 
become  apparent  hereinafter,  are  accomplished  by  the 
present  invention. 

Basically,  two  housing  members  and  the  stator  are 
precision  machined  on  diameters  and  press  fit  such  that 
the  machined  diameters  coact  to  locate  the  members 
which  then  serve  as  a  reference  for  subsequently  as- 
sembled  parts. 

Figure  1  is  a  sectional  view  of  a  portion  of  a  screw 
compressor  assembled  according  to  the  teachings 
of  the  present  invention; 

Figure  2  is  an  exploded  view  corresponding  to  Fig- 
ure  1  ;  and 

Figure  3  is  a  flow  diagram  showing  the  assembly 

steps  of  the  present  invention. 

In  Figures  1  and  2,  the  numeral  1  0  generally  desig- 
nates  a  semi-hermetic  screw  compressor  having  a  mo- 

5  tor  housing  12  and  a  rotor  housing  14  which  coact  to 
define  a  motor  chamber  16.  A  motor  made  up  of  stator 
21  and  rotor  22  is  located  in  motor  chamber  16.  Rotor 
22  is  shrunk  fit  onto  or  otherwise  suitably  secured  to 
shaft  30  which  is  rotatably  supported  by  straddled  bear- 

10  ings  32  and  34.  Bearing  32  and  stack  of  wavy  springs 
38  are  received  in  bore  12-1  of  motor  housing  12  with 
springs  38  supported  by  shoulder  12-2  and  tending  to 
bias  bearing  32  and  thereby  shaft  30  towards  rotor  hous- 
ing  1  4.  Bearing  34  is  received  in  bore  14-1  of  rotor  hous- 

es  ing  14  and  is  supported  by  shoulder  14-2.  Shoulders 
30-1  and  30-2  on  shaft  30  engage  bearings  32  and  34, 
respectively.  Shaft  30  extends  through  bearing  34  and 
bore  14-3  into  a  gear  housing  (not  illustrated)  where  it 
engages  a  drive  gear  (not  illustrated). 

20  Referring  specifically  to  Figure  2,  it  will  be  noted  that 
bearings  32  and  34  include  inner  cones  and  rollers  32-1  ' 
and  34-1,  respectively,  as  well  as  outer  cups  32-2  and 
34-2,  respectively.  Accordingly,  inner  cones  and  rollers 
32-1  and  34-1  can  be  separately  assembled  with  re- 

25  spect  to  corresponding  outer  cups  32-2  and  34-2,  re- 
spectively,  and  vice  versa. 

The  steps  for  the  assembly  of  the  motor  and  related 
structure  for  a  screw  compressor  is  shown  in  Figure  3. 
As  indicated  by  box  100,  the  diameter  of  the  bore  12-3 

30  of  motor  housing  1  2  is  precision  machined  so  as  to  pro- 
vide  a  reference  for  locating  other  members.  Bore  12-1 
is  concentrically  machined  with  respect  to  bore  1  2-3  so 
as  to  properly  locate  bearing  32.  The  diameter  of  outer 
cylindrical  surface  21-2  of  stator  21  is  precision  ma- 

ss  chined,  as  indicated  by  box  1  02,  so  as  to  be  accurately 
received  in  bore  12-3.  As  indicated  by  box  104,  stator 
21  is  placed  in  motor  housing  1  2  such  that  surface  21  -2 
is  received  in  and  engages  bore  12-3.  Spring  38  and 
outer  cup  32-2  are  placed  in  bore  12-1,  as  indicated  by 

40  box  106.  A  subassembly  is  made  from  shaft  30,  rotor 
22,  and  inner  bearings  32-1  and  34-1  as  indicated  by 
box  108.  The  subassembly  of  box  108  is  placed  such 
that  rotor  22  is  located  in  stator  bore  21-1  of  21  and  inner 
bearing  32-1  is  received  in  outer  cup  32-2,  as  indicated 

45  by  box  1  1  0.  Rotor  housing  bores  1  4-1  and  1  4-4  are  ma- 
chined  concentrically,  as  indicated  by  box  112.  Bore 
14-4  must  be  of  essentially  the  same  diameter  as  bore 
12-3  since  they  both  receive  and  engage  surface  21-2 
of  stator  21.  In  actual  practice,  bore  12-3  is  in  a  tight 

so  interference  fit  with  surface  21-2  whereas  bore  14-4  is 
in  a  looser,  slip  fit  with  surface  21-2.  Accordingly,  bore 
1  4-4  is  slightly  larger  than  bore  1  2-3  by  an  amount  nec- 
essary  to  accommodate  the  looser  fit.  Outer  cup  34-2  is 
placed  in  bore  14-1,  as  indicated  by  box  114.  Motor 

55  housing  1  2  and  rotor  housing  1  4  are  assembled  togeth- 
er  such  that  stator  21  is  received  in  housing  1  4  with  sur- 
face  21-2  engaging  bore  14-4  and  with  inner  bearing 
34-1  received  in  outer  cup  34-2,  as  indicated  by  box  116. 
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From  the  foregoing  description  it  should  be  clear 
that  precision  machined  surface  21  -2  of  stator  21  coacts 
with  precision  machined  bores  1  2-3  and  1  4-4  to  precise- 
ly  locate  the  motor  housing  12  and  the  rotor  housing  14 
with  respect  to  the  stator  21  as  well  as  to  each  other,  s 
Because  bores  12-1  and  14-1  are  machined  concentri- 
cally  with  bores  12-3  and  14-4,  respectively,  the  bear- 
ings  32  and  34  and  therefore  shaft  30  are  accurately 
located. 

Although  a  preferred  embodiment  of  the  present  in-  10 
vention  has  been  illustrated  and  described,  other  chang- 
es  willoccurtothoseskilled  in  the  art.  For  example,  rath- 
er  than  having  a  machined  stator  outer  diameter,  the 
laminations  could  be  precision  stamped  and  assembled 
so  as  to  provide  an  adequately  dimensioned,  but  non-  15 
machined  outer  diameter  since  the  ultimate  criterion  is 
the  precision  of  the  dimension  of  the  outer  diameter.  Al- 
though  the  present  invention  has  been  described  in 
terms  of  a  two-piece  roller  bearing,  the  two  main  alter- 
nates  are  single-piece  rolling  bearings,  such  as  ball  20 
bearings,  and  sleeve  (or  journal)  type  bearings.  In  the 
case  of  the  single-piece  ball  bearings,  the  entire  assem- 
bly  can  be  installed  either  on  the  shaft  or  in  the  housing, 
even  alternately  from  one  end  to  the  other.  In  the  case 
of  sleeve  bearings,  again  a  single  bearing  insert  can  be  25 
installed  either  on  the  shaft,  in  the  housing  (most  likely), 
or  alternately  from  one  end  to  the  other.  In  this  case,  the 
insert  may  or  may  not  be  machined  after  installation.  If 
it  is  not  machined,  the  qualifying  diameter  is  the  bore 
into  which  (or  the  diameter  over  which)  it  is  pressed.  If  30 
it  is  machined,  the  qualifying  diameter  becomes  the  ma- 
chined  surface  of  the  bearing  itself.  It  is  therefore  intend- 
ed  that  the  scope  of  the  present  invention  is  to  be  limited 
only  by  the  scope  of  the  appended  claims. 

Claims 

1.  A  piloted  assembly  characterized  by: 
40 

a  first  housing  member  (1  2)  having  first  (12-3) 
and  second  (12-1)  bores  which  are  concentric; 
a  second  housing  member  (14)  having  first 
(14-4)  and  second  (14-1)  bores  which  are  con- 
centric;  45 
a  stator  (21  )  having  a  bore  (21  -1  )  and  a  preci- 
sion  outer  diameter; 
said  stator  located  in  said  first  bores  of  said  first 
and  second  housing  members  with  said  hous- 
ing  members  being  secured  together  in  a  fluid  so 
tight  relationship; 
bearing  means  (32,  34)  located  in  said  second 
bores  of  said  first  and  second  housing  mem- 
bers; 
a  shaft  (30);  55 
a  rotor  (22)  secured  to  said  shaft; 
said  rotor  being  located  in  said  bore  of  said  sta- 
tor  with  said  shaft  being  supported  by  said  bear- 

ing  means. 

2.  The  assembly  of  claim  1  wherein  said  first  and  sec- 
ond  bores  of  said  first  and  second  housing  mem- 
bers  are  axially  spaced. 

3.  A  method  of  assembling  a  motor  comprising  the 
steps  of: 

concentrically  machining  first  and  second  con- 
centric  bores  in  each  of  first  and  second  hous- 
ing  members; 
providing  a  precision  outer  diameter  for  a  sta- 
tor; 
securing  the  stator  in  the  first  bore  of  the  first 
housing  member; 
placing  first  bearing  members  in  the  second 
concentric  bores  of  the  first  and  second  hous- 
ing  members; 
making  a  subassembly  by  securing  a  rotor  to  a 
shaft  and  locating  second  bearing  members  on 
said  shaft  on  each  side  of  the  rotor; 
placing  the  rotor  in  the  stator  and  one  of  the 
second  bearing  members  in  the  first  bearing 
member  located  in  the  second  bore  of  the  first 
housing  member; 
assembling  the  first  and  second  housing  mem- 
bers  in  a  sealed  relationship  such  that  the  stator 
is  received  in  the  first  bore  of  said  second  hous- 
ing  member  and  the  other  one  of  the  second 
bearing  members  in  the  first  bearing  member 
located  in  the  second  bore  of  the  second  mem- 
ber. 

4.  A  method  of  assembling  a  motor  comprising  the 
steps  of: 

concentrically  machining  first  and  second  con- 
centric  bores  in  each  of  first  and  second  hous- 
ing  members; 
providing  a  precision  outer  diameter  for  a  sta- 
tor; 
securing  the  stator  in  the  first  bore  of  the  first 
housing  member; 
making  a  subassembly  by  securing  a  rotor  to  a 
shaft; 
placing  a  first  bearing  member  either  in  the  sec- 
ond  concentric  bore  of  the  first  housing  member 
or  on  a  first  end  of  the  shaft; 
placing  a  second  bearing  member  either  in  the 
second  concentric  bore  of  the  second  housing 
member  or  on  a  second  end  of  the  shaft; 
placing  the  rotor  in  the  stator  such  that  the  first 
end  of  the  shaft  is  located  in  the  second  bore 
of  the  first  housing  member  and  supported  by 
the  first  bearing  member; 
assembling  the  first  and  second  housing  mem- 
bers  in  a  sealed  relationship  such  that  the  stator 
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is  received  in  the  first  bore  of  said  second  hous- 
ing  member  and  the  second  end  of  the  shaft  is 
located  in  the  second  bore  of  the  second  mem- 
ber  and  supported  by  the  second  bearing  mem- 
ber.  5 
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